Superior mesenteric artery (SMA) injuries remain a challenge to most trauma surgeons and continue to result in significant mortality despite aggressive management. We report successful management of a proximal SMA injury through endovascular treatment in a 56-year-old man. The patient presented with hypotension due to a stab wound after the epigastrium. He underwent emergency laparotomy and repair of the penetrated wall of the stomach. Right retroperitoneal hematoma at the initial laparotomy expanded and ruptured, requiring a massive transfusion. At the second laparotomy, we performed lateral arteriorrhaphy of the proximal SMA. Follow-up abdominal computed tomography angiography on post-injury day 7 showed a pseudoaneurysm on the left side of the SMA trunk. The patient was treated successfully with an endovascular stent graft.
Thus, we decided to perform an immediate reoperation. Intraoperatively, about 2,500 mL of free blood and clots were evacuated from the right retroperioneal space. Proximal SMA was approached with right-sided medial visceral rotation mobilizing the pancreas head and duodenum cephalad and medially, and the root of the SMA was exposed. We found a longitudinal laceration at the right side of the root of the SMA with active bleeding. Lateral arteriorrhaphy was performed using 4-0 prolene interrupting sutures to preserve SMA patency. The patient thereafter had an uneventful recovery.
On follow-up abdomen CT angiography on PID 7, we found a 1-cm pseudoaneurysm at the anterior wall of the SMA trunk proximal to the inferior pancreaticodudoneal artery (Fullen's anatomic zone 1), which could be near the repair site of the proximal SMA (Fig. 1) . After treatment of paralytic ileus for 20 days, the patient was transferred to a tertiary referral center for treatment of the SMA pseudoaneurysm. SMA was accessed at the right femoral artery and a 9-Fr guiding sheath tip was positioned at the SMA orifice.
A covered stent (Viabahn ® ; W.L. Gore & Associates, Flagstaff, Ariz; diameter, 9 mm; length, 5 cm) was successfully implanted in the SMA covering the pseudoaneurysm (Fig.   2 ). On follow-up abdomen CT angiography 1 month after stent graft insertion, the covered stent of the SMA was patent and the pseudoaneurysm was successfully excluded (Fig.   3 ). The patient was discharged with prescription of the antiplatelet agent aspirin and clopidogrel to prevent thrombotic occlusion of the stent graft without further complications.
Discussion
SMA injuries are quite rare, although their true incidence is unknown, they comprise significantly less than 1% of all admissions to trauma centers. [ with the highest mortality rate of 76.5%. [3] In this case,
SMA injury belonged to this zone.
A stab injury to the SMA might be missed in initial diagnosis, even in emergency laparotomy. In our case, contrast extravasation near the SMA was not detected on abdominal CT, and there was a small hematoma in the right retroperitoneum, which we found to be a non-expanding hematoma during the initial operation. There are few reports of delayed SMA rupture. Reynard et al. [5] reported presentation of a SMA rupture 5 days after the initial blunt injury. Asensio et al. [3] reported that 96% of operative finding in SMA inju- In summary, small retroperitoneal hematoma should not be overlooked for proximal SMA injury. Percutaneous endovascular treatment using a covered stent for the treatment of SMA pseudoaneurysm, after surgical repair of the proximal SMA injury, could lead to technical success and may be a feasible treatment option. Furthermore, angiography (either CT angiography or percutaneous angiography) should be performed to detect pseudoaneurysm, after arterial repair due to trauma.
